Introduction
Current understanding of the mechanical function of the oviduct has derived principally from the study of its muscle activity (for reviews see Harper et al, 1976) and ciliary activity (Gaddum-Rosse & Blandau, 1973 Gaddum-Rosse et al, 1975) and from a detailed assessment ofthe movements of ova (Talo, 1980) or ovum surrogates (Pauerstein et al, 1975; Bourdage & Halbert, 1984) . The hormonal control of this function has been inferred from ovum transport alterations that result from an experimentally induced excess or deficit of various hormones. None the less, a paucity of inte¬ gration of all these elements reduces understanding of how embryo transport is accomplished.
An excess of oestradiol consistently accelerates the transport of eggs through the rat oviduct, but it is not known what mechanical changes account for this effect and in which oviducal segments they take place. The observation that microspheres transferred to the infundibulum of the rat oviduct on Day 1 of pregnancy reproduce the transport of native eggs without disturbing it (Moore & Croxatto, 1988) prompted us to apply this technique to resolve some of these questions.
The aims of the present study were to: ( 1 ) characterize the gate-like behaviour of the ampullaryisthmic junction of the rat, and (2) determine the nature and location of functional changes associated with oestrogen-induced accelerated transport. (Conover, 1980) (Ortiz et al, 1979) it became obvious that accelerated transport up to the ampullary-isthmic junction could not account for any significant part of this effect. Therefore transport through the ampullary segment under the action of exogenous oestrogen was not studied. Instead decreased retention time at the ampullary-isthmic junction or utero-tubal junction and/or accelerated passage through the isthmus were examined in the following experiments. oestradiol-induced acceleration of egg transport is restricted to the isthmus and is associated with increased frequency of the smooth muscle activity of this segment. Transport of stained cumuli from the ostium abdominale to the ampullary-isthmic junction takes less than 2 min and seems to reflect only the ciliary activity, differing from the pattern of movement seen in the rabbit (Verdugo et al, 1975) . Microspheres take a few more minutes than do cumuli but also respond to ciliary action and muscle activity. At any rate, this step of transport cannot contribute significantly to the overall effect of oestrogen on oviducal transport.
Microspheres transferred on Day 1 mimic quite well the transport of native eggs (Moore & Croxatto, 1988) . In the present work, most microspheres transferred in the morning of Day 2 or 3 of pregnancy remained in the oviduct until Day 9 and nearly 50% of microspheres remained in the ampulla until Day 7 and the rest in the distal and proximal isthmus, when the transfer was done in the morning of Day 2. This suggests that at these times of transfer the passage of eggs and microspheres across the ampullary-isthmic junction was already restricted. In addition, microspheres transferred on Day 1 and native eggs began to pass to the isthmus between 21:00 and 24:00 h of the same day and, at 03:00 h on Day 2, more than half of the eggs or microspheres were in the isthmus. This means that in the rat the ampullary-isthmic junction becomes patent to the passage of par¬ ticles nearly 18 h after ovulation and remains so for less than 12 h. This coincides with findings in the rabbit oviduct which established that the ampullary-isthmic junction becomes patent between 12 and 24 h after ovulation (Pauerstein et al, 1974) and remains open for about 16 h (Gómez & Croxatto, 1977) .
The mean number of microspheres and eggs recovered from the oviduct 24 h after the injection of oestradiol on Day 1 was significantly diminished. This has been shown before to be the result of accelerated transport with expulsion of eggs from the uterus (Villalón et al, 1982; Fuentealba et al, 1987) . Thus, the residence of more than 50% of the eggs in the oviduct was shortened from 95 h to less than 24 h. Advanced passage of eggs or microspheres through the ampullary-isthmic junction did not contribute significantly to this effect. No difference was found in number and distribution of eggs and microspheres across the junction between control and oestradiol treated rats up to 24:00 h on Day 1. At 03:00 h on Day 2 more than 50% of eggs had crossed the ampullary-isthmic junction in the control group and at this time accelerated transport was evident for the first time as a significant decrease in egg recovery. Oestradiol therefore accelerated the transport of eggs and microspheres without advancing their passage through the ampullary-isthmic junction, and acce¬ lerated transport was restricted to a step that follows temporally and anatomically the passage of eggs through the ampullary-isthmic junction. The fact that oestradiol administered on Day 3 advanced the passage to the uterus of the microspheres localized in the isthmus but not those localized in the ampulla gives further support to the concept that oestradiol accelerates transport of ova or microspheres only after they have negotiated the ampullary-isthmic junction. This suggests an independent response of oviducal segments to oestrogen in the rat.
Dextran blue microspheres were observed in vivo to move back and forth inside the isthmus.
This pattern of movement had been observed before in the isthmus of the rabbit oviduct (Hodgson et al, 1977; Bourdage & Halbert, 1984) . The frequency and amplitude of movements of microspheres in the isthmus of the rat oviduct was increased by oestradiol treatment. It is not possible to explain this effect without assuming an increased frequency of muscular contractions. Increased frequency of back and forth movement was first observed 7 h after oestradiol adminis¬ tration and a significant decrease in the number of oviducal eggs was seen 11 h after treatment (Ortiz et al, 1979 
